Epigenetic regulation of Tbx18 gene expression during endochondral bone formation.
Endochondral bone formation is tightly regulated by the spatial and sequential expression of a series of transcription factors. To disclose the roles of TBX18, a member of the T-box transcription factor family, during endochondral bone formation, its spatial and temporal expression patterns were characterized in the limb skeletal region of the developing mouse together with those of established osteochondrogenic markers Sox9, Col2a1, and Runx2. TBX18 expression first appeared in condensed mesenchymal cells (chondro-progenitors) in embryonic-day-10.5 (E10.5) limb bud and was co-localized with Sox9 expression, whereas at E11.5 and E12.5, it became undetectable in mesenchymal cells committed to the chondrocyte lineage. From E13.5 to E18.5, TBX18 expression reappeared in chondrocytes, correlating strongly with Col2a1 expression; furthermore, low level TBX18 expression was found in the Runx2-positive perichondral osteoblastic cell lineage. At the postnatal stage, TBX18 expression was observed in epiphyseal chondrocytes and osteocytes within the lacunae of mature trabecular bone. On the assumption that such characteristic Tbx18 gene expression is epigenetically regulated during mouse limb development, we examined the methylation status of the CpG-island in the mouse Tbx18 gene by methylation-specific polymerase chain reaction. Hypermethylation of the Tbx18 gene promoter became evident at an early embryonic stage in TBX18-negative cells and then disappeared at a late embryonic stage in TBX18-positive cells. Therefore, the temporal suppression of Tbx18 gene expression by the hypermethylation of its promoter seems to trigger the differentiation of mesenchymal cells into hypertrophic chondrocytes in the early stages of endochondral ossification.